3.1.3. 過酷な自然環境下で安全に動作するセンサネットワークの構築 (3.1. 基盤ソフトウェア学講座, 3. 特集講座) by unknown
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! 㐣㓞࡞⮬↛⎔ቃୗ࡛Ᏻ඲࡟ືసࡍࡿࢭࣥࢧࢿࢵࢺ࣮࣡ࢡࡢᵓ⠏
ᮏ◊✲࡛ࡣࠊ㐣㓞࡞Ẽ㇟⎔ቃୗ࡛ࡶືసࡋࠊ฼⏝⪅ࡀᏳ඲࡟฼⏝࡛ࡁࡿࢭࣥࢧࢿࢵࢺ࣮࣡ࢡࢆᵓ⠏ࡍࡿᢏ⾡㛤Ⓨࡋ
ࡓࡇ࡜࡛࠶ࡿࠋලయⓗ࡟ࡣࠊ㸦㸯㸧ཝࡋ࠸⎔ቃ࡛ࡶືసࡍࡿࢭࣥࢧࢿࢵࢺ࣮࣡ࢡࡢタィᡭἲࡢ㛤Ⓨ㸦㸰㸧Ⓨ㟁㔞࡜ᾘ
㈝㟁ຊࢆ⪃៖ࡋࡓࣉࣟࢭࢫࢫࢣࢪ࣮ࣗࣜࣥࢢᡭἲࡢ㛤Ⓨ㸦㸱㸧Ᏻ඲࡟฼⏝࡛ࡁࡿࢭࣥࢧࢿࢵࢺ࣮࣡ࢡࣉࣟࢺࢥࣝ࡟
ࡼࡿಙ㢗ᛶࡢྥୖ㸦㸲㸧ᐇドᐇ㦂࡟ࡼࡿࠊ⌧ᐇ♫఍࡬ࡢ㐺⏝࡛࠶ࡿࠋࡇࡢᢏ⾡࡛ࠊཝࡋ࠸⮬↛⎔ቃୗ࡛ࡢ᝟ሗࡢ཰
㞟ࡀ⾜࠼ࡿ࡜⪃࠼ࡽࢀࡿࠋ
ᮏ◊✲ࡢ┠ⓗࡣࠊ㐣㓞࡞Ẽ㇟⎔ቃୗ࡛ࡶືసࡋࠊ฼⏝⪅ࡀᏳ඲࡟฼⏝࡛ࡁࡿࢭࣥࢧࢿࢵࢺ࣮࣡ࢡࢆᵓ⠏ࡍࡿࡇ࡜
࡛࠶ࡿࠋ
ᚑ᮶ࡢࢭࣥࢧࢿࢵࢺ࣮࣡ࢡࡢ◊✲ࡣࠊ฼⏝⎔ቃࡀᏳᐃࡋ࡚࠸ࡿࡇ࡜ࢆ๓ᥦ࡟ࡋ࡚࠸ࡿࠋࡲࡓࠊ㟁※ࡢྲྀᚓࡀᐜ᫆࡟
⾜࠼ࡿ࠿ⱝࡋࡃࡣ㟁ụࡢ஺᥮ࡀᐜ᫆࡟⾜࠼ࡿࡇ࡜ࢆ๓ᥦ࡟ࡋ࡚࠸ࡓࠋᮏ◊✲ࡣࠊᒇእ࡛Ẽ㇟᮲௳ࡀཝࡋ࠸࡜ࡇࢁ࡛
ࡢືసࢆ๓ᥦ࡟タィࢆ⾜࠺ࡓࡵ࡟ࠊ࠶ࡽࡺࡿᒇእ࡛ࡢ฼⏝ࡀྍ⬟࡟࡞ࡿ࡜⪃࠼ࡽࢀࡿࠋᚑ᮶◊✲࡛ࡣᐜ㔞ࡀ኱ࡁ࠸
㸰ḟ㟁ụࡢ฼⏝ࢆ๓ᥦ࡟ࡋࠊࢩࢫࢸ࣒ࡢᏳᐃ໬ࢆ⾜ࡗ࡚࠸ࡓࡀࠊᮏ◊✲࡛ࡣ㟁※ྲྀᚓ᪉ἲࠊ㟁※⟶⌮ᡭἲࢆ᪂ࡓ࡟
ᵓ⠏ࡍࡿࡓࡵࠊࢭࣥࢧࢿࢵࢺ࣮࣡ࢡࣀ࣮ࢻࢆᚑ᮶ࡢ≀ࡼࡾᑠᆺ࡟࡛ࡁࡿྍ⬟ᛶࡀ࠶ࡾࠊ࠶ࡽࡺࡿሙᡤ࡛ࡢ฼⏝ࡀྍ
⬟࡟࡞ࡿࠋ
୍᪉ࠊࢭࣥࢧࢿࢵࢺ࣮࣡ࢡࢆᏳ඲࡟ືసࡉࡏࡿࡓࡵࡢ◊✲ศ㔝ࡀᏑᅾࡍࡿࠋ᪤Ꮡࡢ◊✲ࡣࠊࢿࢵࢺ࣮࣡ࢡࣉࣟࢺࢥ
ࣝࡢᬯྕ໬➼ࡀ⾜ࢃࢀ࡚࠸ࡿࠋᮏ◊✲ࡣࠊࢿࢵࢺ࣮࣡ࢡࢭ࢟ࣗࣜࢸ࢕ࣉࣟࢺࢥࣝࡢᚑ᮶◊✲ࡢᡂᯝࢆά⏝ࡋࠊࡑࢀ
ࡒࢀࡢࣀ࣮ࢻࡢ┘どᡭἲࡢ㛤Ⓨࠊ㏵୰ࡢࣀ࣮ࢻࡀᨾ㞀ࡋࡓሙྜࡢᑐฎ➼ࠊࢭࣥࢧࢿࢵࢺ࣮࣡ࢡ඲యࡢືసࡢᏳ඲ᛶ
࡟╔┠ࡍࡿⅬࡀ᪂ࡋ࠸ࠋ
◊✲ᡂᯝࡣ௨ୗࡢ㏻ࡾ࡛࠶ࡿࠋ

㐣㓞࡞Ẽ㇟⎔ቃ࡛ࡶືసࡍࡿᑓ⏝ࣁ࣮ࢻ࢙࢘࢔ࡢไస

㐣㓞࡞⎔ቃ࡛ືసࡉࡏࡿࡓࡵ࡟ࠊࢭࣥࢧࢆタ⨨ࡍࡿᑓ⏝ࡢࢣ࣮ࢫࡢไస㸦㸰㸧ኴ㝧㟁ụࠊ㢼ຊⓎ㟁ࢆ฼⏝ࡋࡓࣁ
࢖ࣈࣜࢵࢻⓎ㟁ࢩࢫࢸ࣒ࢆ〇సࡋࡓࠋ
㹇㹎㹖㸵┦ᙜ࡛ືసࡍࡿࢣ࣮ࢫࢆไసࡋࡓሙྜࠊࢭࣥࢧࣀ࣮ࢻࡢ༢౯࡟ᑐࡋ࡚㠀ᖖ࡟㧗౯࡞ࢣ࣮ࢫࡀᚲせ࡟ᡂࡿࠋ
ࡑࡇ࡛ࠊᮏ◊✲࡛ࡣࠊᚲせ᭱ᑠ㝈ࡢ⪏ஂᛶ࡛࠿ࡲࢃ࡞࠸࡜⪃࠼ࠊ㏻ᖖ࣮࣒࣍ࢭࣥࢱ࣮࡛኎ࡽࢀ࡚࠸ࡿ࣮࢞ࢹࣥࣛ࢖
ࢺࢆᨵ㐀ࡋ࡚సᡂࡋࡓ㸦ᅗ 㸧ࠋ࣮࢞ࢹࣥࣛ࢖ࢺࡣࠊ඲ᅜ࡝ࡇ࡛ࡶᏳ౯࡛ᡭ࡟ධࡾࠊᑠᆺࡢࡓࡵࠊࡓࡔࡋࡃᆅ㠃࡟ᡴ
ࡕ㎸ࡵࡤ࿘ࡾࡢᙳ㡪ࢆཷࡅ࡟ࡃ࠸ࠋࡲࡓࠊ㔜㔞ࡀ㠀ᖖ࡟㍍࠸ࡓࡵ࡟ྍᦙᛶ࡟ඃࢀࠊᒣࡢ୰࡟タ⨨ࡍࡿሙྜタ⨨ࡍࡿ
ࡢ࡟㐺ࡋ࡚࠸ࡿ࡜⪃࠼ࡓࠋၥ㢟ࡣࠊᴟప ࡛ࡶṇࡋࡃືసࡍࡿ࠿࡝࠺࠿࡛࠶ࡾࠊࡇࡢⅬࢆᐇドᐇ㦂࡛☜ㄆࡋࡓࠋ
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ᅗ  ヨసࢭࣥࢧࣀ࣮ࢻ

ࡲࡓࠊኴ㝧㟁ụࠊ㢼ຊⓎ㟁ࡢࣁ࢖ࣈࣜࢵࢻⓎ㟁ࢩࢫࢸ࣒ࢆ㛤Ⓨࡋࡓࠋࡇࢀࡣࠊ㔝እࡢ⎔ቃ࡛ࡣࠊᙜ↛ࡢࡇ࡜࡞ࡀࡽ
㟁※ࡣࡦ࠿ࢀ࡚࠾ࡽࡎࠊ࡞࠾࠿ࡘᚑ᮶ࡢࢭࣥࢧࢿࢵࢺ࣮࣡ࢡ࡜ࡣ␗࡞ࡾࠊ㟁ụࡢ஺᥮ࡀ㠀ᖖ࡟ᅔ㞴࡛࠶ࡿ࠿ࡽ࡛࠶
ࡿࠋࡲࡓࠊᚑ᮶ࡼࡃ฼⏝ࡉࢀ࡚࠸ࡿࠊኴ㝧㟁ụࡔࡅࡢࢭࣥࢧࣀ࣮ࢻ࡛࠶ࢀࡤࠊ᳃ࡢ୰࡟ධࢀࡤࠊᒇእࡀᬕኳ᫬࡛࠶
ࡗࡓ࡜ࡋ࡚ࡶࠊ᳃ࡢ୰࡛ࡣ༑ศ࡟Ⓨ㟁ࡋ࡞࠸ࡇ࡜ࡀ⪃࠼ࡽࢀࡿࠋࡑࡇ࡛ࠊᮏ◊✲࡛ࡣࠊᒇእ࡛ᐜ᫆࡟Ⓨ㟁ࡀྍ⬟࡛
࠶ࡿࠊኴ㝧㟁ụ࡜㢼ຊⓎ㟁ࡢࣁ࢖ࣈࣜࢵࢻᆺࢆ⏝࠸ࡿࡇ࡜࡟ࡋࡓࠊ
ᕷ㈍ࡉࢀ࡚࠸ࡿࣁ࢖ࣈࣜࢵࢻᆺࡢኴ㝧㟁ụࠊ㢼ຊⓎ㟁ࡣ㠀ᖖ࡟㧗౯࡞ࡓࡵࠊᕷ㈍ࡢᏳ౯ࡢࣔࢪ࣮ࣗࣝࢆ฼⏝ࡋࠊ࢜
ࣜࢪࢼࣝࡢ඘㟁ᅇ㊰ࠊไᚚᅇ㊰ࢆタィࡋไసࡋࡓࠋࡇࡢᅇ㊰ࢆ฼⏝ࡍࡿࡇ࡜࡛ࠊ㸦㸯㸧ᬕኳ᫬᫨㛫ࡣࠊኴ㝧㟁ụ࡟ࡼ
ࡗ࡚ᾘ㈝㟁ຊศࡢⓎ㟁ࡀྍ⬟࡛࠶ࡾ㸦㸰㸧㢼ࡀ PVHF ௨ୖ྿࠸࡚࠸ࡿሙྜ࡟ࡣ㢼ຊⓎ㟁ࡀྍ⬟࡛࠶ࡿࡇ࡜ࡀศ࠿ࡗ
ࡓࠋ࡞࠾࠿ࡘࠊࣁ࢖ࣈࣜࢵࢻ࡟ࡍࡿࡇ࡜࡛ࠊᆅᙧ࡟࠾ࡅࡿⓎ㟁ຠ⋡ࡢၥ㢟࡟ᑐࡋ୍࡚ᐃࡢ┠ฎࢆ❧࡚ࡿࡇ࡜ࡀྍ⬟
࡟࡞ࡗࡓࠋ

㟁ຊ⟶⌮ᡭἲࡢ㛤Ⓨ
ᮏ◊✲࡛ࡣࠊࣁ࢖ࣈࣜࢵࢻⓎ㟁ࣔࢪ࣮ࣗࣝ࡜㸰ḟ㟁ụࢆ⤌ࡳྜࢃࡏ࡚ά⏝ࡋࠊ࡞࠾࠿ࡘࠊⓎ㟁≧ែ࡜㸰ḟ㟁ụࡢ
඘㟁㔞ࢆࣔࢽࢱࣜࣥࢢࡋ࡞ࡀࡽࠊࢩࢫࢸ࣒ࡢ 'XW\&\FOH ࢆྍኚࡉࡏ࡚࠸ࡃࢩࢫࢸ࣒ࢆᥦ᱌ࡋࡓࠋ
௒ᅇ฼⏝ࡍࡿࢭࣥࢧࢿࢵࢺ࣮࣡ࢡࡣࠊ7LQ\26࡟ࡼࡗ࡚ไᚚࡉࢀ࡚࠸ࡿࠋ7LQ\26 ࡜ࡣࠊᚑ᮶ࡢ 3& ࡜ࡣ␗࡞ࡾ㠀ᖖ
࡟ࣜࢯ࣮ࢫࡀ㝈ࡽࢀ࡚࠸ࡿࢭࣥࢧࢿࢵࢺ࣮࣡ࢡࢆ✌ാࡉࡏࡿࡓࡵࡢ࣮࢜࣌ࣞࢸ࢕ࣥࢢࢩࢫࢸ࣒࡛࠶ࡿࠋ
7LQ\26 ࡛ࡣࠊᶵ⬟ẖ࡟ࣔࢪ࣮ࣗࣝ࡜࿧ࡤࢀࡿ㒊ရ⩌ࡀᥦ౪ࡉࢀࠊ࣮ࣘࢨࡀ࢔ࣉࣜࢣ࣮ࢩࣙࣥࣉࣟࢢ࣒ࣛࢆ᭩ࡃሙྜ
࡟ࡣࠊࡇࡢࣔࢪ࣮ࣗࣝࢆ࢔ࣝࢦࣜࢬ࣒࡟ᚑ࠸⤌ࡳྜࢃࡏᐇ⿦ࡍࡿࠋ
୍⯡࡟ࠊ࣮ࣘࢨࡀ࢔ࣉࣜࢣ࣮ࢩࣙࣥࣉࣟࢢ࣒ࣛࢆ᭩ࡃ࡜ࡁࠊ᫬㛫ࢆไᚚࡍࡿ 7LPHU ࢥ࣏࣮ࣥࢿࣥࢺࣔࢪ࣮ࣗࣝࢆ⤌
ࡳྜࢃࡏ࡚࠶ࡿ୍ࡘࡢᶵ⬟ࢆࡶࡗࡓࡶࡢࢆ฼⏝ࡍࡿࠋ
7LPHU ࢥ࣏࣮ࣥࢿࣥࢺࡣࠊ࠶ࡽ࠿ࡌࡵᣦᐃࡉࢀࡓ㛫㝸ẖ࡟ࠊ࢖࣋ࣥࢺࢆⓎ⏕ࡉࡏࠊูࡢࢥ࣏࣮ࣥࢿࣥࢺࢆ㉳ືࡍࡿࠋ
ᮏࣉࣟࢢ࣒࡛ࣛࡣࠊࢧࣥࣉࣜࣥࢢ㛫㝸ࢆᐃ⩏ࡋ࡚࠾ࡁ6$03/,1*B)5(48(1&<ࠊᐇ⾜᫬࡟ࡑࡢࢧࣥࣉࣜࣥࢢ㛫㝸ẖ
࡟ࠊ7LPHUILUHG ࡀ࿧ࡧฟࡉࢀࠊࢭࣥࢧ࠿ࡽࢹ࣮ࢱࡀㄞࡳฟࡉࢀࡿࠋ
ࡘࡲࡾࠊ7LPHU ࢥ࣏࣮ࣥࢿࣥࢺࢆไᚚࡍࡿࢥ࣏࣮ࣥࢿࣥࢺࢆసᡂࡍࢀࡤࠊືⓗ࡟ࢫࢣࢪ࣮ࣗࣝࢆ⏕ᡂࡍࡿࡇ࡜ࡀྍ⬟
࡟࡞ࡿࠋ
ࡼࡗ࡚ࠊືⓗ࡟ࢫࢣࢪ࣮ࣗࣜࣥࢢࢆኚ᭦ࡍࡿ࡟ࡣࠊ
D୍ᐃ㛫㝸Ș⛊ẖ࡟ࠊ㟁ụ㟁ᅽࢆㄞࡳྲྀࡿࠋ
Eࡍ࡭࡚ࡢ 7LPHU ࢥ࣏࣮ࣥࢿࣥࢺࢆ୍᫬೵Ṇ
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F7LPHU ࢥ࣏࣮ࣥࢿࣥࢺࡢ᫬㛫㛫㝸ࢆ㟁ụ㟁ᅽ࡟ᚑ࠸෌タᐃ
G7LPHU ෌ࢫࢱ࣮ࢺ
࡛ᐇ⿦ࢆ⾜ࡗࡓࠋ
ᐇドᐇ㦂࡟ࡼࡿホ౯
ᮏࢩࢫࢸ࣒ࡣࠊFURVVERZ ♫〇ࡢ PLFD= ࠾ࡼࡧ ,5,6࡛ᐇ⿦ࡋࡓࠋ
㐣㓞࡞⎔ቃୗ࡛ࡢືస࡛࠶ࡿࡀࠊእẼ ࡀịⅬୗ௨ୗ࡟࡞ࡗࡓ࡜ࡋ࡚ࡶࠊᶵᲔࡢ⇕࡟ࡼࡗ࡚ࢣ࣮ࢫࡢ୰ࡣࠊ୍ᐃ௨
ୖࡢ ᗘࡀ☜ಖฟ᮶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓᅗ ࠋࡇࢀࡣࠊ᫨㛫࡟ࢭࣥࢧࣀ࣮ࢻࡢⓎ⇕࡛⵳⇕ࡉࢀࡿࡓࡵ࡟ࠊኪ࠿ࡽᮅ࡟
࠿ࡅ࡚እẼ ࡀୗࡀࡗࡓ࡜ࡋ࡚ࡶࡑࡢศࢆ᫨㛫ࡢ⵳⇕࡛ಖドࡍࡿ࠿࡛࠶ࡿࠋ


ᅗ  ᭱㧗Ẽ  Υ᭱పẼ Υࡢ᫬ࡢࢭࣥࢧࣀ࣮ࢻෆࡢẼ 
 ࡲࡓࠊࣁ࢖ࣈࣜࢵࢻⓎ㟁ࣀ࣮ࢻࡶṇࡋࡃືసࡍࡿࡇ࡜ࢆ☜ㄆࡋࡓ㸦ᅗ 㸧ࠋ

㢼ຊⓎ㟁
ኴ㝧ගⓎ㟁
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ᅗ 㢼ຊⓎ㟁࠾ࡼࡧኴ㝧Ⓨ㟁ࡢ㉳㟁ຊ
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ࡇࡢࢩࢫࢸ࣒ࡣࠊᚑ᮶ࡢࢭࣥࢧࢿࢵࢺ࣮࣡ࢡᣑᙇ࡜ࡋ࡚ᐇ⿦ࡋ࡚࠸ࡿࡢ࡛ࠊᚑ᮶ࡢࢭࣥࢧࢿࢵࢺ࣮࣡ࢡࡢࢭࣥࢩࣥ
ࢢࢩࢫࢸ࣒ࡣࡑࡢࡲࡲ฼⏝ྍ⬟࡛࠶ࡿࠋ
ᮏ◊✲࡛ࡣࠊ㔝እ࡟࠾ࡅࡿᚓࡽࢀࡓ ᗘศᕸࢆࣜ࢔ࣝࢱ࢖࣒࡛㸱ḟඖ⾲♧ࡀྍ⬟࡟࡞ࡿࢩࢫࢸ࣒ࢆᵓ⠏ࡋࡓ㸦ᅗ 㸧ࠋ
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ᅗ㸳 ࢭࣥࢧ᝟ሗࡢ㸱ḟඖྍど໬

 ≉㞟ㅮᗙ
%)+"
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! ᴗ⦼୍ぴ
ձ <DVXDNL7HVKLURJL-XQ6DZDPRWR1RULKLVD6HJDZD(LML6XJLQR$3URSRVDORI7VXQDPL:DUQLQJ6\VWHP
8VLQJ$UHD0DLO'LVDVWHU,QIRUPDWLRQ6HUYLFHRQ0RELOH3KRQHV,QWHUQDWLRQDO:RUNVKRSRQ'LVDVWHU
DQG (PHUJHQF\ ,QIRUPDWLRQ 1HWZRUN 6\VWHPV ,:'(16
 LQ FRQMXQFWLRQ ZLWK 7KH ,((( UG
,QWHUQDWLRQDO&RQIHUHQFHRQ$GYDQFHG,QIRUPDWLRQ1HWZRUNLQJDQG$SSOLFDWLRQV$,1$0D\

ղ ᡭ௦ᮌὈ㢷ࠊ⃝ᮏ₶ࠊ℩ᕝ඾ஂ㸪ᮡ㔝ᰤ஧ࠊ㔝ᮧ⾜᠇ࠊᦠᖏ࢚ࣜ࢔࣓࣮ࣝࡢὠἼ㆙ሗ࡬ࡢ㐺⏝ࠊ᝟ሗฎ⌮Ꮫ
఍➨  ᅇ඲ᅜ኱఍SSࠊ0DUFK

ճ! ὸᕝ࿴ஂ㧗ᶫᏕ㍜℩ᕝ඾ஂ⃝ᮏ₶ࢭࣥࢧࢿࢵࢺ࣮࣡ࢡࢆ฼⏝ࡋࡓ⏕య᝟ሗఏ㏦ࢩࢫࢸ࣒ࡢᵓ⠏
㟁Ꮚ᝟ሗ㏻ಙᏛ఍ᢏ⾡◊✲ሗ࿌9RO1R2,6

մ! 㧗ᶫᏕ㍜࣭ὸᕝ࿴ஂ࣭℩ᕝ඾ஂ࣭⃝ᮏ ₶㐣㓞࡞⎔ቃ࡛ືసࡍࡿࢭࣥࢧࣀ࣮ࢻࡢ✌ື≧ែ࡟㛵ࡍࡿㄪᰝ㟁
Ꮚ᝟ሗ㏻ಙᏛ఍ᢏ⾡◊✲ሗ࿌9RO1R2,6

յ ℩ᕝ඾ஂᆏᮏᑦஂᑠᒣ⏣⪔஧ࠊ&$9(ࢆ฼⏝ࡋࡓࢭࣥࢧࢿࢵࢺ࣮࣡ࢡࡢࣜ࢔ࣝࢱ࢖࣒ྍど໬ࢩࢫࢸ࣒ࡢᵓ
⠏㟁Ꮚ᝟ሗ㏻ಙᏛ఍ᢏ⾡◊✲ሗ࿌9RO1R861

ն! ℩ᕝ඾ஂ࣭㧗ᶫᏕ㍜࣭ὸᕝ࿴ஂ࣭⃝ᮏ ₶U"ࢭࣥࢧ࣮ࢿࢵࢺ࣮࣡ࢡ࡟࠾ࡅࡿ㟁ຊࢥࣥࢺ࣮ࣟࣝࡢ⪃ᐹU"㟁Ꮚ᝟
ሗ㏻ಙᏛ఍ T4A◊✲఍U"%--+ᖺ㸱᭶ (᪥U"Ἀ⦖"
"
շ! +XDQJ;XSLQJ.DZDVKLPD5\RWD6HJDZD1RULKLVD$EH<RVKLKLNR'HVLJQDQGLPSOHPHQWDWLRQRIUHDOWLPH
DFRXVWLFVWHJDQRJUDSK\U,(((,QWHUQDWLRQDO&RQIHUHQFHRQ0XOWLPHGLDDQG([SR,&0("%--,
ᖺ )᭶㸰㸳᪥Uࣁࣀ࣮ࣇ࢓࣮"
"
ո! 1RULKLVD6HJDZD'DLNL,WR<RVKLKLNR$EH-XQ6DZDPRWR7KHSURSRVDORIWKHG\QDPLFVFKHGXOLQJ
LQWKHVHQVRUQHWZRUNDFFRUGLQJWRDSURGXFWLRQRIHOHFWULFLW\" 4CCC" 4VVA%--," U" %--,ᖺ㸴᭶$,
᪥U"㔠ἑ"

